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A METHOD AND APPARATUS FOR 
TROUBLESHOOTING LOST CALL LOCATION 

BACKGROUND OF THE INVENTION 

5 

1, Field of the Invention 

The present invention relates to troubleshooting lost calls in a w^ireless network. In 
particular, the present application relates to monitoring signal strength in determining the 
location of a mobile terminal in a wireless network when a signal is lost. 

10 

2. Description of Related Art 

m 

03 With the xindeniable proliferation of wireless network systems throughout the world, 

'^p it has become apparent that one major problem facing service providers is determining areas 

^ within the coverage area of a wireless network which may be subject to lost calls. 

^^15 In conventional network systems a service provider can identify the location of a 

Li mobile terminal only to the cell and sector level. When a mobile terminal complains that a 

b 

M» call is dropped during a conversation, a service provider has no way of identifying the 
specific location corresponding to when the call was dropped. Moreover, information of this 
kind may become increasingly important as successive dropped calls in a particular area may 

20 suggest blind spots or the like which service providers are not able to detect during 
conventional driving tests. While driving test can be useful, it is easy to imagine that driving 
tests cannot be expected to cover all areas in a service provider's coverage area where a 
mobile terminal may be present. 

Thus, it would be appreciated in the art for a method and apparatus to identify 

25 locations where calls are lost in order to reduce the lost call rate and improve service quality 
while increasing revenue to the service provider. 
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SUMMARY OF THE INVENTION 

In order to meet the above described needs in the art, a method and apparatus are 
provided to identify lost call locations. In accordance with various exemplary embodiments 
of the present invention, a wireless network system may be provided with, for example, a 
5 Position Control Center (FCC), a Position Detection Center (PDC), and a Position Database 
(PDB), with which to monitor, detect, and store information related to a lost call. 
Accordingly, if a signal level associated v^th a monitored mobile terminal call is lost, 
location information related to the call which information identifies the last location of a 
□ mobile terminal and a time stamp may be stored in a database. If the call terminates normally, 

K 1 0 then information need not be stored. 

r 

^ BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully understood from the detailed 

01 

pjj description given herein below and the accompanying drawings, which are given by way of 

U 

B 15 illustration only, and thus are not imitative of the present invention, and wherein: 

FIG 1 is a block diagram illustrating a network system for identifying lost call 
location in accordance with the present invention; 

FIG 2A is a signal flow diagram illustrating signal flows in accordance with the 
present invention; and 

20 FIG 2B is a signal flow diagram further illustrating signal flows in accordance with 

the present invention. 
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DETAILED DESCRIPTION OF THE DRAWINGS 

In accordance with various exemplary embodiments of the present invention, a block 
diagram of an exemplary system for implementing the present invention is shown in FIG 1 . 
Therein, it can be seen that wireless system 100 for the purpose of illustration includes cells 
5 110 coupled to Mobile Switching Center (MSC) 120, Position Control Center (FCC) 130, 
Position Detection Center (PDC) 140, and Position Database (PDB) 150, which are 
interconnected with each other and with MSC 120. It should be noted that PCC 130, PDC 
140, and PDB 150 are preferably external devices to allow the present invention to be easily 
□ integrated with current wireless network systems. It will be appreciated by those skilled in the 

m 10 art, however, that such features as will be described in accordance with various exemplary 
^ embodiments could also be implemented within devices already in place in wireless network 

£ systems. Moreover, exemplary features of the present invention allow the location of Mobile 

Terminal 160 to be monitored according to any well known locating technique. For example, 
longitude and latitude information from a Global Positioning System (GPS) receiver 



^ 3 



□ 15 embedded in Mobile Terminal 160 could be sent to PDC 140, or alternatively, triangulation 

t 

information obtained by the system could be collected at PDC 140 or elsewhere in the system 
consistent with exemplary embodiments of the present invention. If a call is dropped, then in 
accordance with exemplary embodiments of the present invention, the location of the call 
drop can be logged along with the time to identify, for example, geographical and/or temporal 
20 correlation with call drop activity. Such features allow sources of excessive or extraordinary 
call drop rates to be better identified. 

Accordingly, PCC 130 may be configured to receive messages from MSC 120 over 
either a wireless air interface, a hard wired connection or optical fiber as would be 
appreciated by one of skill in the art. It would further be appreciated that Mobile Terminal 
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160 is preferably a wireless handset but may also be any other terminal capable of mobile 
wireless operation such as for example, a portable computing device or the like. 

Thus, in accordance with various exemplEiry embodiments of the present invention as 
illustrated in FIG 2 A, REQ CONNECT message 21 1 is issued from Mobile Terminal 160 to 
5 MSC 120 to establish a connection. MSC 120 further issues CONNECT message 221 to PCC 
130 when a successful connection has been established. Upon receipt of CONNECT message 
221, PCC 130 further generates trigger message 231 to PDC 140 causing PDC 140 to begin 
continuously monitoring the call. During continuous monitoring, information regarding the 
□ location of the call is continuously updated so that if the call is dropped, the most recent 

53 10 information is available. Upon loss of the call, PDC 140 preferably issues STORE message 

m 

^ 242 to PDB 150 indicating that the location of Mobile Terminal 160 and a time stamp should 

P be stored. PDC 140 generates the location information in terms of, for example, longitude 

s3 and latitude in the case of GPS, and may further generate the time stamp information 

fri 
V - 

pj although time stamp information may altemately be generated elsewhere in the system, for 

O 15 example, in the PDB 150. Call loss may be determined either by establishing that the signal 
level of Mobile Terminal 160 has fallen beneath a pre-determined threshold or has been lost 
altogether. Accordingly, PDC 140 may independently monitor the signal associated with 
Mobile Terminal 160 and issue STORE message 242 if it is determined that the call has been 
lost, preferably using detected parameters such as a zero signal strength level on signal 212, 
20 By simply storing location information and a time stamp associated with each 

dropped call, correlations may be performed on the information stored in PDB 1 50 such that 
consistently troublesome locations and/or times may be identified and further investigated. 
As previously described, the location information stored in PDB 150 is preferably longitude 
and latitude information generated by PDC 140, to give a more precise fix on the exact 
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location where a call is dropped. Accordingly, specific trouble spots may be identified and 
corrective measures taken to improve signal reception and transmission characteristics in 
these locations. 

It should be noted that in accordance with various exemplary embodiments of the 
5 present invention, normal call termination, as illustrated in FIG 2B, invokes slightly different 
operation than when a call is dropped. Mobile Terminal 160 may issue REQ CONNECT 
message 21 1 to MSC 120 which, in response, issues a CONNECT message 221 to PCC 130. 
PCC 130 generates a trigger message 231 to PDC 140 to begin continuous monitoring in the 
Q above described fashion. However, when Mobile Terminal 160 releases the call and 

W 10 RELEASE message 213 is issued to MSC 120 indicating that the call has been released, MSC 
€ 120 may generate NORMAL TERMINATION message 223 triggering a TERMINATE 

C WITHOUT STORE 224 or message from the PCC 130 to the PDC 140 to indicate that 

Q monitoring should be terminated and call information be discarded so as not to accumulate 

ts? * 

fU excess urmeeded information in PDB 150. 

P 15 The invention being thus described, it will be obvious that the invention may be 

modified in various ways. Such minor variations, however, are not to be regarded as a 
significant departure from the invention and all such modifications are intended, where 
appropriate, to fall within the scope of the appended claims. 
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